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Abstract. The sooty blotch and flyspeck (SBFS) disease complex causes cosmetic damage
but does not affect the safety or eating quality of apples. Treatment for disease is more
difficult and costly for organic producers, and consumers’ willingness to pay for organic
apples needs to be considered in growers’ choice of production technologies. A mixed
probit model was applied to survey data to evaluate consumers’ willingness to buy apples.
The results show consumers will pay a premium for organic production methods and for
apples with low amounts of SBFS damage. Behavioral variables such as experience
growing fruit significantly affect the willingness to buy apples of different damage levels.
Consumers have limited tolerance of very blemished apples and trade off production
technology attributes for cosmetic appearance. Better understanding of this tradeoff can
improve organic producers’ decisions about disease control.
Coherent risk management strategies are
crucial to making good economic and pro-
duction decisions for apple growers. Apple
growers face a complex risk environment that
includes single- and multiple-year risks
from insect pests, diseases, weeds, vertebrate
pests, nutritional imbalances, and volatile
apple prices. Earles et al. (1999) hypothesized
that decreased profit margins would force
many apple growers out of business, and
others would consider shifting to value-added
activities, including organic production, to
gain a price premium for their fruit. Organic
apples have become popular in farmers’
markets as well as in grocery stores (Kremen
et al., 2004). Compared with conventionally
grown fruit, the price of fresh organic apples
may range from $3 to $15 more per 18.2-kg
(40-pound) box higher (or $0.165 to $0.66 per
kilogram) (Granatstein and Kirby, 2002). At
the same time, the cost of organic production
is likely to be higher than that of conventional
production because of the lack of chemical
thinning agents, less effective organic pesti-
cides and weed control practices, and less
rapid-acting fertility management. Glover
et al. (2002) found the costs of organic apple
production to be 23.5% higher than those of
conventional production practice.
When pest management breaks down,
apple crop losses can approach 100% (Grove
et al., 2003; Prokopy and Avilla, 2003).
Major early-season diseases include apple
scab, rust, and powdery mildew. Fire blight
occurs sporadically but can devastate highly
susceptible cultivars. Late-season diseases
include the sooty blotch and flyspeck (SBFS)
complex and summer fruit rots (black rot,
white rot, and bitter rot). Most of these dis-
eases pose multiple-year as well as production-
season threats because the pathogens survive
the winter in the orchard and then reinvade
apple crops in subsequent growing seasons
(Jones and Aldwinkle, 1990; Jones and
Sutton, 1996; Midwest Tree Fruit Pest Man-
agement Handbook, 2007).
The threat of economic losses from SBFS
is the main reason that apple growers in the
northeastern quarter of the United States
apply four to eight fungicide sprays from
shortly after petal fall until harvest. Dark-
colored colonies of the SBFS fungi blemish
the fruit cuticle, especially in wet growing
seasons. Such defects, although primarily
cosmetic and with no effect on fresh eating
quality, result in culled fruit and reduce the
value of an apple crop by up to 90%.
Blemished fruit are downgraded from fresh-
market to cider grade and become desiccated
during storage (Williamson and Sutton,
2000). SBFS is controlled by fungicides
during the growing season; if disease is not
too severe, the damage may be removed from
harvested apples by washing and brushing
(Batzer et al., 2002).
Organic apple producers face additional
challenges in addressing pest control. For
example, organic producers must control
weeds and monitor and respond rapidly to
harmful diseases and insects but are con-
strained to use a more limited set of approved
products and methods for weed management
and pest control. Many organic methods are
more costly and somewhat less effective than
methods used in commercial production
(Reganold et al., 2001). Consequently, or-
ganic apples may not be as attractive in
appearance as conventionally grown apples.
Although the additional income from the
higher price of an organic product may have
appeal, higher costs and risks in production
as well as consumers’ discounting of inferior
appearance may deter apple producers from
transitioning from conventional to organic
production. These conditions leave open the
questions of the extent to which consumers
discount apples with cosmetic damage and to
what extent the discount response is modified
by organic production methods.
Some studies consider how appearance
affects consumers’ preference for a particular
food product. The characteristics include
intrinsic attributes of color, texture, and other
visible differences (see Acebron and Dopico,
2000, for beef; Campbell et al., 2004, for
Satsuma mandarins; and Kelly et al., 2001,
for edible flowers). Bunn et al. (1990) ana-
lyzed survey data from a supermarket and
found a low acceptance rate of cosmetically
damaged oranges. The acceptance rate in-
creased substantially after consumers were
informed that few pesticide sprays were used
to produce the oranges.
Most previous studies related to organic
foods focus on consumers’ preference for or-
ganic attributes by assuming equal cosmetic
appearance (Blend and van Ravenswaay,
1999; Larue et al., 2004; Loureiro, et al.,
2001). A few studies do consider the effect of
cosmetic problems and in general they find
that consumers discount cosmetic damage
(Baker, 1999; Roosen et al., 1998; Thompson
and Kidwell, 1998). Thompson and Kidwell
(1998) estimated the choice between organic
and conventional fruits and vegetables
(including apples) with consideration of
the cosmetic defects. They found that the
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cosmetic defects that can frequently be obser-
ved such as broken skin, bruises, and degree
of waxiness of apples, and flowering bud
clusters in broccoli, affected consumers’
choice between organic and conventional
produce and found that the more cosmetic
defects in organic produce, the less likely
shoppers were to buy the organic produce.
Baker (1999) found consumers in a market
segment with strong preference for ‘‘perfect
produce’’ (produce without damage) had
higher income levels. For other identified
consumer groups, cosmetic damage was less
of a factor in their consumer choices. Roosen
et al. (1998) found that consumers were will-
ing to pay less for apples when there was
cosmetic damage. Although cosmetic dam-
age reduced the probability of purchase, it
had little effect on the magnitude of the
premium for ‘‘low pesticide input’’ apples.
In summary, the previous studies suggest that
cosmetic appearance in fruit is an important
attribute in the consumer’s purchase deci-
sion, at least for some consumers; however,
the effect of production method and tradeoff
between appearance and production method
is less well known.
Our study addresses explicitly the tradeoff
between cosmetic appearance and organic
production methods to provide estimates of
consumers’ willingness to pay (WTP) for
organic apples in fresh fruit markets. Unlike
previous studies, we use a mixed probit
model to analyze consumers’ willingness to
buy apples with cosmetic damage that allows
us to treat two factors simultaneously: pro-
duction method and cosmetic appearance.
We analyze how the two factors affect the
willingness to purchase apples. We also
analyze the effect of variables related to
consumer behavior on the estimate of will-
ingness to purchase the apples.
Materials and Methods
Consumers’ willingness to buy apples
with different amounts of cosmetic damage
incited by SBFS is expressed as two catego-
ries, willing to buy and unwilling to buy.
The two categories are used to measure the
corresponding latent uses or degree of satis-
faction consumers get from their purchase.
Because the dependent variables are categor-
ical instead of quantitative, we use a mixed
probit model to estimate the probability of a
consumer’s willingness to buy the apples. In
contrast to a general probit model, the mixed
probit model includes a random effect.
Because each participant was asked to eval-
uate multiple apples, there is correlation be-
tween responses on apples evaluated by the
same person. The random individual effect is
introduced to capture this correlation.
The consumers’ satisfaction derived from
the consumption of apples relies on measur-
able factors, including the level of cosmetic
damage (or appearance), the production
method used (organic or conventional), and
consumers’ characteristics. The characteris-
tics include the consumer’s experience in
growing fruits and vegetables, experience in
purchasing organic fruits and vegetables, and
household demographics (the presence of
young children in the household). In addition
to the coefficients related to these parameters,
a random effect is included that is designed to
capture the correlation between the evalua-
tions done by the same respondent. This
random effect is assumed to follow a normal
distribution with mean zero and certain var-
iance to be estimated.
The satisfaction that consumers get from
the apples cannot be observed. What we
observe is the consumer’s willingness to
buy apples. In a survey that asks questions
about the respondent’s opinion, the response
is dependent on these measurable factors.
Here, respondents are not asked to respond
with a degree of satisfaction directly. Instead,
the respondent is given only a set number of
possible answers (say five) to the following
question: would they be very unwilling to
buy, somewhat willing to buy; neutral, some-
what unwilling to buy, or very unwilling to
buy. Consumers choose the response that
most closely represents their own feelings.
To simplify the model, we group the answers
into two categories: willing to buy (the first
three categories) and unwilling to buy (the
last two categories). (We also classified a
‘‘neutral’’ group as ‘‘willing to buy’’ and got
similar results.)
The maximum likelihood estimation
method is used to estimate the coefficients.
The program is compiled in R.
This study focuses on one type of damage
to apples: cosmetic surface blotches incited
by SBFS. Consumers evaluated color photo-
graphs of six ‘Golden Delicious’ apples
presented on one sheet of paper. The apple
size in the photograph was similar to the
actual size of an apple. The first apple,
identified as apple U, had no blotches. This
apple was considered to be ‘‘perfect’’ and
was used to make comparisons for other
apples. The price of conventional apple U is
used as the anchor price, which was 75 cents
per pound at the orchards where the survey
was taken. The second apple, identified as V,
had blotches that covered 1% of its surface.
The third one (W) had 3% blotch coverage;
and the remaining three apples, identified as
X, Y, and Z, had blotch coverage of 5%, 7%,
and 9%, respectively. (To see if there is
ordering effect, we conducted another survey
using both the ordered and unordered blem-
ished apple pictures. We found the order of
the apples according to blemish levels in the
picture had no significant effect on the esti-
mation results.) Figure 1 shows the apple pic-
tures presented to the survey participants.
To concentrate only on the problem of
cosmetic damage, the interviewer stated at
the beginning of the questionnaire that the
surface blotches are incited by SBFS fungi,
that the fungi do not harm humans or the taste
of apples, and that the damage is strictly
cosmetic. The interviewees were asked to
look at the photograph of the six apples and
then decide how willing they would be to buy
apples V through Z. They had five choices:
very willing, somewhat willing, neutral, some-
what unwilling, or unwilling.
After making the choice of willingness
to buy for each of the apples pictured, the
consumer was asked to answer several addi-
tional questions concerning frequency of
apple purchase, previous gardening or pur-
chase experience, and preferences for local
production in their purchase decision. To test
whether individuals are more tolerant of
cosmetic damages for organic than for con-
ventional apples, and to obtain an indication
of the discount associated with the damage,
additional questions presented on some of
Fig. 1. Apple photograph presented to survey participants depicting 0% (U), 1% (V), 3% (W), 5% (X),
7% (Y), and 9% (Z) coverage of cosmetic damage.
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the questionnaires asked consumers to indi-
cate their willingness to purchase the apples
if there were a 15-cent discount per pound
(Discount) (The 15-cent discount was chosen
as the approximate premium for organic
‘Golden Delicious’ apples in 2004. The
amount is about the same as the estimation
results obtained by Wang (2005) on the
premium for organic ‘Golden Delicious’
apples in 2003 and 2004.) based on the
75-cent anchor price and if the apple were
organic (Organic). The interviewees re-
ceived one of four types of questionnaires:
conventional nondiscounted questionnaire;
conventional discounted questionnaire; or-
ganic nondiscounted questionnaire; and
organic discounted questionnaire. Each inter-
viewee was asked only to finish one type
of questionnaire so as to ensure the survey
results would be independent across the or-
ganic and discount factors.
The survey was conducted during re-
gional apple festivals at two orchards in a
Midwestern state in October 2004. Individu-
als entering the festival site were selected
randomly. To collect a representative sample,
this survey was conducted from 1000 HR to
1700 HR for more than 1 d during the festivals
in each of the two orchards.
In total, 471 people were surveyed, of
which 454 responded to all the questions.
Among the 454 participants, 104 of them
responded to the conventional apple, non-
discounted questionnaire; 117 of them
responded to the conventional apple, dis-
counted questionnaire; 108 responded to the
organic apple, nondiscounted questionnaire;
and 125 responded to the organic apple,
discounted questionnaire.
Data analysis. The empirical specifica-
tion of the preference function underlying the
mixed probit model makes reference to both
price (the 15-cent discount) and production
technology (organically produced or conven-
tionally produced). The preference function
is formulated as follows:
Uij = aj + b1Distancei + b2FreqBuyi +
b3Appleaweeki + b4ExperGrowi +
b5BoughtOrganici + b6Locali +
b7Childreni + b8Organici +
b9Discounti + b10Appleaweeki3
Childreni + b11ExperGrowi 3
Locali + hi + eij
where i = 1, . 454; j = V, W, X, Y, Z. The
term Uij is the latent unobservable use level
for consumer i by consuming apple j. The
variables are defined in Table 1. The ob-
served apple rating (degree of willingness to
buy) reflects this latent use.
The variable ‘‘Organic’’ indicates the
production technology—organically pro-
duced or conventionally produced (Thomp-
son and Kidwell, 1998). The variable
‘‘Discount’’ indicates the price premium for
an apple with blotches compared with a
‘‘perfect’’-appearing apple. Specifically,
Organic is coded as (1, 0), where 1 represents
organically produced and 0 represents con-
ventionally produced; and Discount is coded
as (0, 15), where 15 represents 15 cents per
pound discount and 0 represents no discount.
A mixed probit model based on the empirical
representation of the latent nonobservable
preference function is estimated using the
maximum likelihood method.
Results and Discussion
Summary statistics and descriptions of the
questions are presented in Table 1. Nearly
one-third (31%) of the respondents bought
apples once a week (FreqBuy); two-thirds
(67%) of them have grown fruit or vegetables
in a garden or orchard (ExperGrow); 40% of
the respondents have bought organic fruits
or vegetables (BoughtOrganic); 69% of them
thought locally grown is important or very
important in their purchasing decision
(Local); and 47% of them had young chil-
dren at home (Children). On average, con-
sumers purchased five apples a week from all
sources.
Table 2 shows the proportion of consum-
ers who are willing to buy each type of
apples. As expected, as blotch coverage level
increases, the proportion of consumers who
are willing to buy the particular type of cos-
metically damaged apples decreases. The
proportion of consumers who are willing to
buy organic cosmetically damaged apples is
larger than (or equal to) that of consumers
who are willing to buy conventional cosmet-
ically damaged apples holding blotch cover-
age level and discount level constant. The
proportion of consumers who are willing to
buy cosmetically damaged apples with a 15-
cent discount is larger than (or equal to) that
of consumers who are willing to buy cosmet-
ically damaged apples without any discount
holding blotch coverage level and production
method constant.
Estimation results are presented in Table 3.
First, we note that the value for s^h is quite
large and is statistically significant, indicat-
ing that the correlation among the evaluations
of different cosmetically damaged apples by
the same person is significant, and this aspect
of the survey cannot be ignored. Ignoring the
correlation could lead to the wrong model
specification and estimation results.
The results in Table 3 show that previous
experience, preferences, and demographics
all affect the willingness to purchase apples.
The variable ‘‘Appleaweek’’—number of
apples bought from all sources in a week—
measures whether the person is a regular
apple consumer. The probability of being
willing to buy a particular apple is expected
to be larger if a person is a regular apple
consumer as compared with the willingness
of a person who is not a regular consumer. As
expected, being a more frequent apple con-
sumer has a positive effect on willingness to
buy cosmetically damaged apples.
Table 1. Summary statistics for questions on respondent characteristics (n = 454).
Variable name Question description Frequency (%) Mean Standard deviation
Distance Distance traveled to get to the festival orchard (miles) 38.04 88.90
FreqBuy How often apples are purchased to eat fresh
5 = once a week 30.62
4 = two or three times a month 14.54 3.71 1.17
3 = approximately once a month 34.14
2 = only when in season 17.44
1 = never or less than once a month 3.26
Appleaweek Number of apples bought from all sources in a week 5.45 4.28
ExperGrow Experience of growing fruits or vegetables in a garden or orchard
1 if yes 67.00 0.67 0.47
0 if no 33.00
Boughtorganic Experience of buying organic fruits or vegetables
1 if yes 40.31 0.40 0.77
0 if no 59.69
Local Importance to purchasing decision that apples are grown locally
4 = very important 24.01
3 = important 45.37 2.89 0.82
2 = not very important 26.21
1 = not at all important 4.41
Children Young children (12 years and younger) living at home
1 if yes 46.00 0.46 0.50
0 if no 54.00
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The variable ‘‘Children’’ is a proxy for the
size of the household. It has a significant
positive effect on the probability of the will-
ingness to buy cosmetically damaged apples,
which implies a person with a larger house-
hold is more likely to buy apples (Roosen
et al., 1998). There is a significant negative
interaction effect for Appleaweek and Chil-
dren. Because the variable ‘‘Appleaweek’’ is
the number of apples bought from all sources
in a week, the marginal effect of ‘‘Applea-
week’’ on the probability of buying cosmet-
ically damaged apples is discounted by the
household size. For example, the person in a
household with four people who buy seven
apples a week is not as regular an apple
consumer as the person in a household with
only one person who buys the same number
of apples in a week.
The variable ‘‘ExperGrow’’ is also ex-
pected to affect the probability of willingness
to buy in a positive way. The positive and
statistically significant coefficient means that
those who have grown fruits and vegetables
tend to like cosmetically damaged apples
more and would be more willing to buy
apples with blemishes. The variable ‘‘Local’’
has a significant positive effect on the prob-
ability of being willing to buy cosmetically
damaged apples. People who place greater
importance on locally grown production also
tolerate apples with more blemishes, as
expected. However, there is also an interac-
tion effect of ‘‘ExperGrow’’ and ‘‘Local’’ on
the probability of buying cosmetically dam-
aged apples.
The marginal effect of ‘‘Local’’ on pref-
erences is
b6 + b11ExperGrow =
1:29 1:03 * ExperGrow
when ExperGrow = 0, the marginal effect
of ‘‘Local’’ is 1.29; when ExperGrow = 1,
the marginal effect of ‘‘Local’’ is 0.26. This
result indicates that consumers’ attitudes
toward local production affect their utility
from consuming apples, but the effect of this
attitude is larger for people who have never
grown anything compared with those who
have experience growing produce and fruit.
This might be because the people who have
experience with growing products know that
there is not as large a quality difference
between the locally produced fruits and non-
locally produced fruits as those who have no
growing experience might think.
Results in Table 3 also show that the pro-
duction technology—organic production—
affects the probability of being willing to
buy apples in a positive direction and the
effect is statistically significant. If an apple is
produced organically, the consumer has a
higher probability of being willing to buy it.
The 15-cent discount has a positive and sta-
tistically significant effect on the probability
of being willing to buy cosmetically damaged
apples. With the presence of a 15-cent dis-
count, the consumer is more willing to buy
apples with varying degrees of cosmetic
damage (as shown in Table 3).
Based on the estimated results in Table 3,
it is possible to compute how much less
consumers are willing to pay for apple j com-
pared with apple V (the apple with blotch
coverage of 1%, a level that is not highly
visible or conspicuously discolored). For cos-
metically damaged apples of type j = W, X,
Y, Z the unit is cents per pound. By calcula-
tion of the value aj/b9, we obtain the result
that the average consumer is willing to pay
$0.36 less for one pound of cosmetically
damaged apples of type W, $0.70 less for
one pound of cosmetically damaged apples of
type X, $1.09 less for one pound of cosmet-
ically damaged apples of type Y, and $1.35
less for one pound of cosmetically damaged
apples of type Z compared with cosmetically
damaged apples of type V (the apple with
least amount of cosmetic damage). Similarly,
the ratio b8/b9, equivalent to $0.11 per pound,
provides an estimate of how much more
consumers are willing to pay for organic apples
versus conventional apples with the same spot
coverage level. The premium of $0.11 per
pound is in the range of the results from earlier
studies (Granatstein and Kirby, 2002).
Figure 1 indicates how much consumers
are willing to pay for (organic) apples with
different blotch levels taking the value of
$0.75 as the price for conventional V apples
(an apple produced by conventional methods
and having 1% blotch coverage). Figure 2
shows that consumers’ tolerance for blotches
is quite limited even if the apple is organi-
cally produced. For example, in the case
when consumers are willing to pay $0.75
per pound for conventional apple V, they are
only willing to pay $0.59 per pound for an
organic apple with 3% blotch level (apple
W), a result that indicates that relatively low
amounts of blotches are still ‘‘too many’’
even if the apple is organically produced.
Consumers make a tradeoff between pro-
duction method and cosmetic appearance.
We expected consumers to be more tol-
erant of cosmetically damaged apples if the
fruit was produced organically. Our survey
results show that organic production methods
do significantly affect the consumers’ will-
ingness to buy cosmetically damaged apples;
however, the resulting premium is relatively
small. In contrast, consumers are relatively
Table 2. Percentage of consumers who are willing to buy cosmetically damaged apples with and without
a discount in price.
Percent damage of
apple and letter code
Conventional apples Organic apples
No discount (104)z Discount (117)z No discount (108)z Discount (125)z
1% (V) 82% 87% 88% 92%
3% (W) 55% 68% 58% 76%
5% (X) 34% 44% 37% 44%
7% (Y) 17% 19% 19% 22%
9% (Z) 11% 11% 11% 15%
zNumber of respondents for each of four types of surveys.
Table 3. Estimated coefficients for consumers’
willingness to buy apples based on a mixed
probit model (n = 454).
Variablesz
Estimated
coefficients
Standard
error
Distance 0.001 0.002
FreqBuy –0.21 0.14
Appleaweek 0.35*** 0.11
ExperGrow 1.59*** 0.60
Boughtorganic –0.13 0.21
Local 1.29*** 0.38
Children 1.66*** 0.46
Organic 0.66** 0.31
Discount 0.06*** 0.02
Appleaweek* Children –0.19*** 0.10
ExperGrow*Local –1.03*** 0.12
aW –2.16*** 0.13
aX –4.22*** 0.14
aY –6.55*** 0.07
aZ –8.10*** 0.28
sh 3.26*** 0.26
zSee Table 1 for explanation of variables.
***Significant at the 1% level; **significant at the
5% level.
Fig. 2. Consumers’ willingness to pay for apples with different percentage of cosmetic damage coverage
[1% (V), 3% (W), 5% (X), 7% (Y), and 9% (Z)].
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more sensitive to the occurrence of cosmetic
damage. One possible reason is that visual
appearance is an intrinsic attribute that is
‘‘easy’’ to define because consumers only
need to take a look at the apple to know the
attribute. However, organic as an attribute
is harder to define because it is a credence
characteristic (Darby and Karni, 1973) and
consumers cannot validate it either before
or after purchase. Trading off an easy-to-define
attribute for a hard-to-define attribute may
explain the low WTP for the organic attribute.
One issue to consider is whether the
survey results are representative of consum-
ers in general (Mitchell and Carson, 1989).
In our survey, the sample chosen—those who
participate in autumn apple festivals—does
not necessarily represent all those who would
purchase apples, and in this regard, there is
some bias in the sample selection. It is quite
possible that the segment of the population
interested in apple festivals and in purchasing
local products is more tolerant of cosmetic
damage on apples than the general apple-
purchasing population. At the same time, the
public participating in local apple markets
is an important market segment for organic
apple producers. However, there may also be
population choice bias. The two orchards are
located in the center of a Midwestern state.
Based on the variable ‘‘Distance’’ the
average driving distance was estimated to
be 38 miles with a standard deviation of 89
miles. This result indicates that the popula-
tion was drawn from the local and regional
area. We thus view our sample respondents as
representing a population of the central Mid-
west that would travel to local apple markets.
These two apple festivals were selected
randomly and the orchards sponsoring them
do not produce organic apples. Therefore,
although the participants may hold preferen-
ces toward fresh apples, these consumers are
not predisposed to purchase organic apples.
As for sample bias, the sample would not be
representative of the total U.S. population but
it is representative of consumers in the Mid-
western area. Given the potential biases, the
extrapolation of our findings to other pop-
ulations should be made with caution. We
interpret the findings relative to the popula-
tion attending local and regional festivals
and markets. A small percentage of the
surveys (4%) were categorized as invalid,
mainly because of incomplete answers, and
not used in the analysis. The literature (List
and Gallet, 2001; Murphy et al., 2005) shows
there is some hypothetical bias by using
pictures instead of real products. Consumers
often bid more in auctions using pictures than
using real products. Despite the hypothetical
bias, evidence from the earlier studies men-
tioned indicates that our contingent valuation
gives a similar ranking and relationship
between consumers’ willingness to buy food
products displayed in pictures to results with
real food product. Hence, we expect that
consumers’ willingness to buy apples with
different levels of cosmetic damage to be
similar to the results obtained by using real
products, although the absolute differences
in willingness to pay for the different apples
might be different.
Conclusion
Our survey of consumers in a local market
setting shows that consumers make a tradeoff
between production technology and cosmetic
appearance of apples, although cosmetic
damage weighs significantly in their deci-
sion. Consumers’ tolerance of cosmetic dam-
age on apples is limited. When there are ‘‘too
many’’ blemishes on the surface of organic
apples, consumers would rather buy conven-
tional ones with better appearance, even if the
spots are merely a cosmetic problem.
In addition, variables that reflect con-
sumer attitudes and previous behaviors do
affect the consumers’ willingness to purchase
the cosmetically damaged apples; experience
of growing fruit or vegetables and whether
being locally grown are important factors for
the purchase decision.
The presence of cosmetic damage reduces
the grade and market value of organic apples.
At the same time, the cost of producing or-
ganic apples is likely to be higher than for
producing apples by conventional growing
methods. Organic production methods often
require more management time and timely,
frequent application of treatments in the
eastern United States. The threat of losses is
greater in the eastern United States because
the pest complex is more diverse and weather
is more disease-favorable than in the West
(Earles et al., 1999; Ellis, 1997).
In the case of SBFS, the use of fungicides
at the right production time would minimize
significant loss resulting from cosmetic
blemishes. Apples produced by organic pro-
duction methods are estimated to cost 2.6
to 3.3 cents per pound more than those pro-
duced by conventional methods assuming
equal appearance in Washington State (Glover
et al., 2002). As a result of different climate
conditions, the additional cost may vary
among regions or states. In general, there
are many fewer summer sprays in the West
compared with the eastern United States. The
SBFS complex and other summer diseases
like bitter pit need moisture, which is lacking
in the West. So, one of the additional costs for
growers in the eastern United States would be
the cost of fungicide applications to control
summer diseases. Our finding of an 11-cent
premium that consumers are willing to pay
for organic apples would be likely to cover
this additional cost of organic production (2.6
to 3.3 cents per pound) in the western United
States if the organic apples look as good as
conventional ones. However, it is true that
costs of organic production may be higher in
the eastern United States as a result of the
higher cost of spraying (Earles et al., 1999;
Ellis, 1997). If costs were less than 11 cents
per pound in the East, the premium would
be sufficient to cover the additional costs of
organic production. In addition, organic pro-
ducers face higher production cost in the
years with significant disease pressure, and
the advantages of the premium may quickly
dissipate. It is important to note that the
respondents were informed that the cosmetic
damage was benign and purely cosmetic. In
market situations, the sellers would not have
an opportunity to make such statement. By
doing so, this result may give a conservative
estimate of the consumers’ discount of cos-
metic damage on the (organic) apples.
The relatively low consumer acceptance
of cosmetic damage to apples narrows the
margin of error for organic growers and
makes decision-making for organic growers
challenging. Because of the limited consumer
tolerance for cosmetic damage, apple pro-
ducers must account for the tradeoff between
production technology and cosmetic damage
in their production decisions to ensure their
profits. In addition to improved management,
use of inputs, and preparation of apples for
sale, there may also be some opportunities for
improved marketing of cosmetically dam-
aged apples at farmers’ markets or grocery
stores. Although we stated on the question-
naire that the apple damage was strictly cos-
metic, consumers may have doubt about the
fact and inferred problems with taste or stor-
age. Additional consumer education and pro-
motion through recipes and tips for use may
improve the market for apples with reduced
appearance.
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